Stimulation of osteogenic differentiation and inhibition of adipogenic differentiation in bone marrow stromal cells by alendronate via ERK and JNK activation.
To elucidate the mechanism of the effect of bisphosphonates on bone metabolism, we investigated the effect of alendronate, a widely used bisphosphonate, on osteogenic and adipogenic differentiation in bone marrow stromal cells (BMSCs) derived from ovariectomized SD rats. Alendronate treatment not only increased the mRNA level of bone morphogenetic protein-2, runt-related transcription factor 2, osteopontin, bone sialoprotein, and alkaline phosphatase activity after osteogenic induction, but also decreased the mRNA level of peroxisome proliferator activated receptor gamma 2 and total droplet number indicated by Oil Red O staining after adipogenic induction. The effect of alendronate treatment was dose-dependent, and the difference of the osteogenic or the adipogenic potential between the treated group and the non-treated group was statistically significant (p<0.001). The MAPK-specific inhibitors, PD98059 and SP600125, but not the p38-specific inhibitor, blocked the alendronate-induced regulation of BMSC differentiation. Analysis of BMSCs induced in the presence of alendronate revealed an immediate increase in ERK and JNK phosphorylation. Taken together, these data suggest that alendronate acts on BMSCs to stimulate osteogenic differentiation and inhibit adipogenic differentiation in a dose-dependent manner; this effect is mediated via activating ERK and JNK.